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ERICSSON'S DESTROYER 
SUBMARINE GUN. 

Lieutenant W. H. JAQUES, U. S. Navy. 

In the December Cetttury Captain Ericsson has 
concluded his interesting paper, " The Monitors," 
with a short reference to his application of submarine 
artillery to the Destroyer. 

The great interest manifested in this method of 
warfare at the present moment in Europe has sug- 
gested the following sketch of the progress that sub- 
marine artillery has made since the year 668, the 
advanced point to which Capt. Ericsson has brought 
it, and the advantages the system possesses. Opin- 
ions differ so widely as to the character and size of 
torpedo-boats, and as to their efficiency, that it would 
be next to impossible to indicate any iron-clad rules 
to be followed ; but in estimating the efficiency of 
submarine artillery these elements need not be 
considered, since the submarine gun can be as surely 
applied to the io,ooo-ton armor-clad as to the iron 
vessel, one hundred and thirty feet long, to which 
Captain Ericsson has given the name oi Destroyer. 
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4 EJ^rCSSON*S DESTROYER AND SUBMARINE GUN, 

Of the necessity of boats fitted with torpedoes or 
submarine projectiles there is no longer any doubt. 
All of the modern armed powers are supplying them- 
selves with torpedo-boats of some type as rapidly as 
purchase or their workshops can provide. Germany 
alone, even with a limited coast-line, considers that 
one hundred and fifty torpedo-boats will be necessary 
to properly defend her coasts. 

As these must have projectiles of some sort, a 
type or types must be determined. 

Lieutenant-Commander Bradford, U. S. N., in his 
history of torpedo warfare, has presented a valuable 
outline of the subject from the idea conceived by 
David Bushnell, of Connecticut, in the year 1771 — to 
destroy a ship with the gas liberated by the ignition 
of gun-powder under her — to the development of 
the Whitehead in 1882 ; and Lieutenant-Commander 
Barber, U. S. N., has contributed a short but inter- 
esting history of submarine artillery. 

Captain Ericsson has deemed it necessary to state 
that the Destroyer is not, as has been generally sup- 
posed, a torpedo-boat, but a vessel of war (a gunboat 
if you choose) partially armored to attack bows on 
at short range. No matter, however, by what name 
she is designated, she belongs to that family of 
weapons so greatly needed for the defence of our 
extensive coast-line ; and if we employ the accepted 
definition of a torpedo — '* an engine or machine in- 
vented for the purpose of destroying ships by blow- 
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ing them up*' — we should class her with torpedo- 
boats. 

According to Barber (1875) : 

Causing destruction to an enemy's vessel by projecting some 
inflammable substance against her bottom is by no means a new 
idea, the earliest attempts being in the use of Greek fire, pro- 
jected by means of force-pumps underneath the surface of the 
water. The invention is generally assigned to Callinique, the 
Syrian, in the year 66?>^ although it is asserted by some that 
even he only revived an older invention long known to the 
Assyrians and Persians, and it is not until many centuries later 
that we find mention of powder being used in any thing per- 
taining to the form of a gun to project a ball under water. In 
1797 Reveroni Saint Cyr, a Frenchman, proposed a form of 
catamaran. His piece was a 48-pounder carronade, and it was 
to be towed underneath a vessel by a span extending between 
two small boats. 

Fulton, however, may be said to have made the first practical 
attempts at firing a gun under water in the fall of 1814, when 
he experimented wulh guns of various calibres in New York 
Harbor. His method of ignition was by dropping a coal of fire 
down a tube, which extended from above the surface of the 
water to the vent of the gun. With one of these guns he suc- 
ceeded in penetrating a bulkhead corresponding to the bottom 
of a ship of the first class at a distance of 12 or 15 feet. Soon 
after this he designed a submarine battery of columbiads, 
throwing a ball of 100 pounds* weight. 

The idea of a submarine gun was again put in practice by 
Mr. Phillips, of Indiana, who, about 1855, experimented with a 
small 6-pounder in a submarine boat, firing shot up through the 
bottom of hulks that had been anchored for the purpose ; and 
in 1 86 1 Mr. Woodbury, of Boston, submitted plans to the Navy 
Department for firing guns under water from the sides of ships, 
but they were not favorably received. In 1862 he made a 
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series of experiments, in which some thirty or forty shots were 
fired horizontally at a target, from 6 to 8 feet below the water 
line, through a stuffing-box made in the gate of a dry-dock in 
East Boston. The gun was a 12-pounder bronze howitzer. 

The favorable nature of these experiments induced Mr. R. 
B. Forbes, of Boston, to make a contract with the government, 
in 1862, to build a small gunboat carrying a 7-inch rifle in the 
bow to fire under water. He was, however, obliged to give up 
the contract on accdunt of the rise in the price of iron, and the 
project was never carried out. 

In 1862 the United States Government also made a few 
experiments in New York Harbor with an apparatus called 
"Jones' Submarine Battery," which was simply a gun anchored 
at the bottom with the muzzle up. 

Since 1861 Mr. Woodbury has at various times been in com- 
munication with the Navy Department on the subject of his 
submarine gun, and commissions before whom it was laid in 
1864 and 1870 reported favorably upon it, but nothing has been 
done in the way of government experiments on the subject. 
Since 1864, however, the inventor has, of course, made many 
alterations in his designs. He now proposes that his gun be 
made of phosphor bronze of about twice the length of an ordi- 
nary gun, and that it shall be fired by electricity, the battery 
being in the pilot-house. 

At the French Exposition of 1867 there was shown, in the 
American section, a submarine gun, designed by a gentleman 
named Duffy. According to the Revue Maritime et Coloniale^ 
this gun had a form nearly cylindrical, and was loaded at the 
breech. It was put in battery on going into action by travers- 
ing an orifice pierced in the side of the ship, and a water-tight 
chamber in the prolongation of this orifice. The muzzle was 
prolonged by a tube which carried a light disc, serving to keep 
out the water. This disc was intended to be broken, -being 
replaced after each discharge. The gun was discharged by a 
spring which served to pull down a cock on to a nipple screwed 
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into the breech, being disposed in such fashion as to come into ^ 
play at the moment when, by contact with the enemy's vessel, 
the muzzle received a shock. To my knowledge no trials were 
ever made with this gun, but some experiments were made in 
England in firing under water in 1864, the pieces employed 
being an Armstrong i lo-pounder breech-loading gun of 7-inch 
diameter, and a Whitworih i24- pounder of 4.37-inch diameter. 
They were mounted in battery in such a position that at high 
tide they were covered to a depth of over 6 feet. The charge 
was kept dry by a linen wad forced into the muzzle, and was 
always very heavy. The Excellent^ a condemned vessel, whose 
sides were about 16 inches in thickness, was used as a target. 
This thickness of wood was easily perforated at a distance not 
over 33 feet, and the bursting of the shell nearly always made 
a hole of over 3 feet in diameter. It was remarked during 
these experiments that the projectile was frequently subject to 
great deviations. The velocity of the projectile was, however, 
said to have been much greater than would have been ex- 
pected. 

Experiments in England show that at a depression of 5° to 
7° a shot may be made to enter water and penetrate a target 
without any ricochet. Of several that are recorded those tried 
with the Whitworth gun have produced the best results. The 
best results from experiments made in 1857 and 1858 are as 
follows : 

1857. Rifled 24-pounder : Charge, 2\ pounds ; shell, flat- 
headed ; depression, 6° 45' ; target, 8 inches thick, 100 feet dis- 
tant ; shell entered water 21 feet from target, pierced target 
and fell in mud 20 feet beyond ; total range through water, 41 
feet. 

1858. Same gun, same charge, same shell, depression, 5° 30' ; 
height above water-level, 6 feet 6 inches ; fired at old hulk ; 
shell entered water 13 feet from ship, penetrated 13 inches of 
oak at two feet below water-line. 

No experiments with submarine guns seem as yet to have 
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been made on a large enough scale to dmv anv decided con- 
clusions, but it seems probable that remarkable results may be 
obtained if the right method of experimenting be adopted. This 
method would appear to be in the direction of a proper projec- 
tile, to which the gun must conform, especially since vessels 
now carry a torpedo which is to be exploded at the end of a 
f^par, and a logical method of procedure is to endeavor to obtain 
a projectile of sufficient capacity which can be safely and 
accurately thrown to the same spot with velocity enough to 
effect its explosion by contact, and when we have accomplished 
thus much to then direct attention, if deemed desirable, to ex- 
treme ranges, great initial velocities, etc. Apparently an im- 
portant requisite and one which, so far as I know, has been 
neglected, is to have the projectile of the same weight as an 
equal bulk of water, and its centre of gravity coincident with the 
centre of figure. Another requisite is to have the projectile of 
large diameter and great proportionate length, with considerable 
taper at the extremities, and the third requisite is to oblige the 
projectile to rotate in the water. The reasons for recommend- 
ing such a projectile are that theoretically it eliminates by its 
conditions of weight, shape, position of centre of gravity, etc., 
all sources of deviation in flight, and it will take up its motion 
under a slighter propulsive force than any other. 

The principal problem to be solved is, whether its momentum 
will give it sufficient range and velocity to make it practically 
useful. This is evidently dependent upon its weight, and it is 
plain that a large diameter is essential. For primary experi- 
ments, the Whitworth plan of rifling would probably be most 
advantageous ; but if the ordinary land and groove system were 
most available, the ribs on the projectile must be small and 
numerous, so as to afford sufficient surface for the action of the 
water in keeping up the rotary motion imparted to the projectile 
by the gun. In cither case, since the projectile is so light cora- 
l)aralively, a small charge of slow powder will probably be used, 
and the twist of the rifling must be very rapid. 
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A projectile which corresponds to the ideas here advanced is 
composed largely of wood, carrying the charge in the forward 
end, in a separate shell, that can be secured by a through bolt 
or other convenient means. The ribs are to be of metal let 
into the wood, and for preliminary experiments the entire pro- 
jectile can be made of some wood, a very little lighter than 
water, so that the metallic ribs when let in will bring the weight 
about equal to the displacement. Undoubtedly, any form of 
rifling will occasion considerable loss to the projectile from 
friction in the water, as well as increasing the necessary weight 
and cost of the gun, and experiment should be made with 
projectiles of this description without ribs, with reference to 
determining whether they cannot be made to take up a rotary 
motion by the action of the water above, either by diagonal 
holes through the head, by grooves on the surface, or other 
plausible means. By experimenting with the form of projectile 
here proposed, it is believed that an effective substitute for a 
spar torpedo can be developed, and one which can be dis- 
charged by means of a small charge of powder, from a light 
breech-loading firing tube, that can be mounted in battery below 
the water-line on board of almost any vessel. 

The plan here proposed differs radically from that of Mr. 
Woodbury. In the one case the projectile is large and light, 
and is to be pushed through the water by a moderate charge of 
slow-burning powder ; in the other it is long, sharp, and heavy, 
and is to be driven by a large charge of powder through as long 
an air space as possible before reaching the water. With the 
former light weight of projectile it would appear that a greater 
range may be obtained if the shell be pushed through a dense 
mass of water in which it already lies, than if it were pushed 
into it from an air space ; consequently the water can be 
allowed to enter the gun freely (the cartridge being water-tight) 
and since the charge is small and slow burning, the effect of its 
ignition is to push from the bore a mass of water of which the 
shell may be considered as forming a part, the gun being, of 
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course, long enough to concentrate the gradually accumulating 
energy of the charge into a prolonged effort. In the latter case 
it is evident that it will be beneficial to the range of the heavy 
shot to allow it to store up momentum in an air space, and with 
the heavy charge used, the strain on the gun must be relieved 
as quickly as possible by giving the gas the length of the bore 
to expand in immediately. 

It is, of course, probable that by the latter method a projec- 
tile can be made to penetrate water to a distance that we can- 
not estimate from lack of sufficient experiment ; but, the pro- 
jectile being heavy, the question of gravity comes in for serious 
consideration as regards its accuracy, and, the medium being 
much more dense than air, the field for experimental research 
in this direction is very large. 

A careful examination of the details of Captain 
Ericsson's submarine gun and projectile, and of his 
extended series of experiments, will point out how 
well the results have proved the statements and pre- 
dictions of Lieutenant-Commander Barber, U. S. N., 
made ten years ago. Captain Ericsson is able to 
present to-day, as the product of his study, applica- 
tion, and mechanical skill, a type of weapon for 
submarine warfare well to the front in torpedo 
experiments. 

Although the application for the patents for this 
gun was not filed until 1881, the subject received his 
careful attention for many years. 

In September, 1854, (see the Cefitury for Decem- 
ber, 1 885, pages 296, 298,) he sent to the Emperor 
Napoleon III. plans of an iron-clad steam battery, 
which was provided with a cylindrical tube for ex- 
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pelHng submarine projectiles, charged with explo- 
sives, for destroying ships by piercing the lower part 
of their hulls, below the practical limit of armor- 
plating. 

The Emperor promptly acknowledged the receipt 
of the plans, through General Fave, who said in his 
letter : ** L'Empereur a examine lui-meme avec le 
plus grand soin le nouveau systeme d attaque navale 
que vous lui avez communique. S. M. me charge 
d avoir I'honneur de vous informer qu'elle a trouv6 
vos id^es tres ing^nieuses et dignes du nom c^lebre 
de leur auteur.*' Captain Ericsson has reason for sup- 
posing that these plans, or copies of them, reached 
the English Admiralty soon after. 

In 1870 he addressed the Navy Department, 
and presented plans to the naval committee, relating 
to the construction of a movable, subaqueous 
torpedo, controlled by a tubular cable, and pro- 
pelled by compressed air. In 1872 he published 
propositions to employ two screws, moving in 
opposite directions, to decrease the errors of direc- 
tion, and continued his experiments until 1875, when 
all the apparatus was sent to the naval torpedo sta- 
tion, Newport, R. I., of a submerged, movable tor- 
pedo, propelled and steered by compressed air. Not 
satisfied, however, with these results, he continued 
his investigations, and in 1877 presented another 
model, for which he claimed increased speed, im- 
proved diving apparatus, and simplicity. After a 
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series of experiments with it, Captain Ericsson re- 
quested that the torpedo be returned to him. 

The result of his persistent study is to-day pre- 
sented in the Destroyer. 

While industriously developing his conceptions, 
the importance of submarine artillery was brought to 
the attention of the British Admiralty by James A. 
Longridge, the advocate and ablest English theorist 
of wire-gun construction, who, in December, 1866, 
submitted to the Chief Constructor of the Navy the 
detailed plans of a vessel, apparently the foundation 
of the designs for the Polyphemus, which have been 
generally accredited to Sir George Sartorius. The 
vital differences appear to be the substitution of the 
Whitehead torpedo (a subsequent invention) for Mr. 
Longridge's proposed submarine gun, the absence of 
a comfortable living place for the crew in times of 
peace, and the introduction of other changes that 
will probably not be duplicated in the two new Poly- 
phemuscs about to be laid down. 

In his paper on *' A Monitor for Coast and Har- 
bor Defence, and on Submarine Artillery," read 
before the Institute of Naval Architects, April 3, 
1868, Mr. Longridge said : 

There can be no doubt that wrought iron will henceforth 
play a very important part in defensive structures, whether on 
land or afloat, and the extensive experiments which have been 
made within the last few years have afforded data from which 
the engineer can pretty accurately determine the nature of the 
structure requisite to resist any assumed power of attack. 
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The effects of various kinds of backing have also been ascer- 
tained, and making use of such data, the engineer can design, 
with some confidence, the protection requisite to resist any 
given attack. The increasing power of modern artillery has 
called for increased thickness in armor plating, and whilst a 
few years ago a 4j(-inch plate was justly considered a marvel of 
skill, we have now arrived at the manufacture of plates of ex- 
cellent quality of no less than fifteen inches in thickness. But 
the power of artillery is still, I believe, in its infancy, and I am 
satisfied that we are very far from having attained its limit, and 
that guns will be produced which will pierce the fifteen-inch 
plates as easily as the guns of the present day the plates of three 
or four years ago. 

Land defences seem to have this advantage, that there is no 
limit to the thickness of iron plating ; whilst, with ships, the 
enormous size which would be required to carry plates of such 
thickness must soon bring their construction, according to the 
present type, to a practical limit. But the question is worthy 
of consideration, whether by a modified system of construction 
we may not give a greatly increased power both of attack and 
resistance to ships of war. This has been carried out in one 
direction by the American monitor system, and in another by 
Captain Cole's turret system of construction. Both of them 
have been so fully discussed that I will not waste the time of 
this meeting by offering any remarks on either, but will at once 
proceed to offer for consideration a design which appears to me 
to possess considerable advantage. The design is based upon 
two principles, the first being that of oblique surfaces opposed 
to the shot for defence ; the second that of submarine artillery 
for attack. Before proceeding further, allow me distinctly to 
disclaim any credit for the invention of these principles. I de- 
sire only to lay before the Institution what I think to be practi- 
cal methods for their application, and, having done so, leave 
these methods to the consideration of those whose professional 
experience renders them always the fit judges of such ques- 
tions. 
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It is obvious that, by so arranging the armor plating that the 
angle at which the shot strikes shall be small, a very great 
resisting power may be given to a plate of moderate thickness. 
This is what is attempted in the designs before you. One is 
the design of a monitor for harbor defence. * * * 

From the arrangement of the armor plating it may be seen 
that at, or above the water line, it could only be struck at 
an oblique angle, even supposing that the line of fire was at 
right angles to the line of keel. If the maximum angle of de- 
pression of an antagonist were 15°, the projectile striking it at 
the water-line would strike at an angle of 6o^ * * * But, 
in point of fact, such a vessel should never be exposed to such 
a fire. Being provided with twin screws, or with hydraulic pro- 
peller for steering, the vessel would always be kept head-on to 
his opponent, so that the fire would be received nearly in the 
line of keel. 

* * * The object of the monitor would be to go straight 
into close quarters ; in fact, not to fire a gun until her bow was in 
contact with the hull of the enemy. At the moment of contact 
she would fire her bow gun, which would put an elongated 
9-inch shell into her opponent at a depth of 10 feet below the 
water-line, and consequently beneath her armor plating. Having 
done this, she would, by means of her twin screws or hydraulic 
propeller, pivot round and fire her broadside guns at the same 
depth below the water-line. She might then drop astern, and, 
ranging up on the other side of her opponent, deliver the other 
broadside, which would probably be quite sufficient to decide 
the contest. 

There can, I think, be no doubt as to the result of such a 
conflict, if the monitor can get alongside. The question then is, 
can she do so with impunity to herself ? What is to prevent 
her ? In the first place, she is impenetrable to the fire of her 
adversary ; then she has far superior steering powers, and could 
at all times keep one end in position ; then again, she would 
have great speed, because, not being a sea-going vessel, she 
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could carry fuel enough to supply enormously powerful engines 
for the short time she would require to be under steam. 

It may be said that the attacking vessel would ram the moni- 
tor. No doubt she would if she could catch her, but it seems 
to me quite impossible that a large vessel with inferior ma- 
noeuvring powers could do so. Besides, the enemy would not 
have one, but three or four, of such small opponents to deal 
with, and it seems to me impossible that she could escape. 
Her only safety would be in running away, if she had superior 
speed, and this is exactly what is required in harbor defence. 

In the drawings before you, a light upper deck and deck 
houses are shown, as also an inclined conning shield. When 
the object was simply harbor defence, as for instance, at 
Spithead, or for the Thames, I would abandon these, and the 
funnel might also be abolished in favor of horizontal apertures, 
voiding the products of combustion at the stern under the quar- 
ters, the draft and ventilation being provided by fans. 

The other design represents the same system applied to a 
sea-going vessel, carrying, besides five submarine guns, two tur- 
rets, and deck accommodation for the crew. The vessel would 
have length between perpendiculars two hundred and forty 
feet ; breadth, extreme, forty feet. 

The construction of the guns and the system of working them 
may be thus described. 

The gun has no trunnions, properly so-called, but is mounted 
on four wheels, which run on a railway laid in the line of keel 
for the bow gun, and at right angles for the broadside guns. 
There are proper compressors for regulating the recoil. The 
muzzle of the gun passes through a valve chest A, fixed to the 
stem or side of the vessel. This chest contains a slide valve B, 
the rod of which passes through a stuffing-box, D. 

The outside of the valve chest carries a circular face, which 
is faced truly to fit the surfaces of the disc, or cup E, which is 
fixed to the gun. Thus, when the gun is run out, there is a cir- 
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cular air-chamber, F, between the air-chest and the disc. A pipe, 
G, fitted with a stop-cock or valve, H, communicates between 
the space, F, and another chamber in which a vacuum is kept 
up by the engines of the vessel, or by a small donkey-engine. 

As soon as the gun is run out, and the surfaces of the disc E 
and the valve chest are in contact, the valve H is opened, and 
a partial vacuum formed in F, and also in the chase of the gun 
which communicates with the space F by holes at I. The gun 
is thus held firmly to its ])lace without any lashings. Instead, 
however, of this apparatus, a breech strap with breaking bolts 
might be applied. As soon as the gun is loaded, a disc of thin 
wrought iron, J, with an india-rubber ring, is placed in a recess 
in the muzzle. The gun is then run out, the valve B having been 
raised, and the cock or valve H opened, and the vacuum estab- 
lished in the inside of the gun and the space F, whereby the 
gun is held fast with a force proportional to the extent of 
vacuum and the area of the disc E. 

Immediately before firing, the valve H is shut ; but as soon 
as the gun is fired, the gases which pass by the windage enter 
the space F, and destroy the vacuum, and the gun is free to re- 
coil, which it does. As soon as the muzzle passes B, the valve 
drops and prevents any water entering the vessel. The gun is 
then reloaded; and run out ready for firing as before. 

When the London Engineering, of July 8, 1881, 
published illustrations of the construction of the 
FolyphcimiSy Mr. Longrido^e sent the following letter 
to the editor, and it was published in the issue of 
July 28, 1881 : 

To THE Editor of Engineering : 

Sir: — In your issue of the 8th of July you gave illustrations 
of the construction of the Polyphemus which at once attracted 
my attention. In an article in the Standard oi 15th June I had 
previously learned something about this vessel, inter aiia, that 



l8 ERICSSON'S DESTROYER AND SUBAfARINE GUN. 

her design was described to the House of Commons by the late 
Mr. Ward Hunt in March, 1877, who then gave the credit of 
the idea to Sir George Sartorius, adding, however, that " we 
[the writer of the article] believe the gallant admiral is not dis- 
posed to recognize the Polyphemus as a true embodiment of his 
ideas/' 

I have no wish to detract from any credit which may be due 
to Sir George Sartorius or any one else, but I beg to say that 
the leading idea of this vessel is mine, and that I submitted it 
to the Chief Constructor of the Navy in December, 1866, and 
that it was favorably reported on and recommended for serious 
consideration. 

From that day to this I heard no more about it, although in 
April, 1868, I read a paper before the Institution of Naval 
Architects (published in vol. ix. of the " Transactions "). 

I send herewith a copy on a reduced scale of the design 
which I have above mentioned, and I think it fully justifies my 
assertion that the leading idea of the design of the Polyphemus 
is the same as mine. (Plate 2.) 

It is true that in the Polyphemus torpedoes are intended to 
be used, whereas in my design submarine artillery was the of- 
fensive weapon, but the essential feature of the design is what 
is called the turtle-back deck. In my paper read before 
the Naval Architects in 1868, I said : " The design is based 
upon two principles, the first being that of oblique surfaces 
opposed to shot for defence, the second that of submarine 
artillery." So far as I know, I was the first to apply these 
principles to the construction of a ship-of-war. Whether my 
design, as submitted to the Admiralty in 1866, was better or 
worse than that now adopted in the Polyphemus, it is not for 
me to say. I will, however, point out two points in which, in 
my judgment, my design is preferable. First, it is a very pow- 
erful turret ship as well as a submarine battery. It has two 
turrets capable of carrying very heavy guns. The Polyphemus 
carries only torpedoes and small Nordenfelt guns. Second, 
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my ce=:gn ifsrd? excel*. er.: 2ccc=:T.oc2:ion for officers and 
c r e v.- . 1 r. d - s r. ic : : j s c ec k . In : h e y./r T.^mus such accom mo- 
'I-::,-: ::? :here is is belDx the t-irt'e-zick. There the crew and 
'-.ff. --:ri -re to live :r. -n artir.c^il itTH, sphere and by artificial 
\\2 '. As vou 52V :n vo-r snic'e c: T-Iv S:h : " The 105 men 
'*:.'> f'.rm :he crew rr.ay inir.zzt tD live in the limited spaces 
:.".i'.:!ed them forward en the zr.i-.r. ceck. b-t ihey will be barely 
CT,' .,rt-L!e, nofarithstanc ir,; the el^b ;r:ite ventilators both for 
'-.or.veyir.^ in fresh air and for rem:-'. ir.g foul air which pass 
aion^ overhe-d and considerably !im:: the area over which it is 
poh=:ij!e to stund unrijhr. The cfncers also will fare but little 
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b'j'ter in iheir quarters on the main deck aft : their accommo- 
dation is not Iux-.:rio::s. The round turtle-back form of the 
'j:>^tr deck indicated on the midship section is preserved for- 
ward and a?t ; indeed it is sharper toward the extremities, so 
tliat out towards the sides of the living deck, both forward and 
aft, it wi!l be impossible to stand ur right." 

It is difficult to imagine any thing more horrible than a cruise 
in s'ich a vessel, and certainly the comfort, health, and happi- 
ness of our gallant seamen are no unimportant matters. It is 
q'.iite true that in my design the above-deck accommodation 
wo:iid be considerably damaged in action ; but what of that. 
If it were clean shot away, or smashed to pieces, the ship would 
still be at any rate as comfortable as the Polyphemus in her 
normal state, and after the action damages could be very easily 
anrl speedily repaired. 

1 will not enter into the question as between torpedoes and 
submarine guns. I think the latter are preferable if you can 
^et alongside your enemy. They are far safer, far less expen- 
sive, and equally effective. 

In the discussion which took place on the 3d of April, 1868, 
at the Insiitution of Naval Architects on Admiral Halsted*s 
y)aj)er, which was read immediately after mine, remarks were 
made about the great length of the turret ships proposed by 
him. 
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Mr. Barnaby said : ** W^ may suppose that to use the principle 
proposed (by Admiral Halsted) we shall probably get shif>s 500 
feet or 600 feet long. Now I can imagine that an enemy who had 
the power which Mr. Longridge has been showing us here this 
mornings and who was able to use it, would like nothing better than 
that we should spend our money on ships of that kind'* 

I am not going to criticise the details of the Polyphemus as 
ship construction. It would be impertinent in me to do so 
but there are at least two points which as a mechanician strike 
me as monstrous : one is the proposed ramhead, as it is called, 
for closing the bow torpedo port ; the other is the so-called 
detachable ballast. I think I need not occupy your space nor 
waste your readers' time in discussing these abortions. 

I sent to the Admiralty in 1866 two designs, one for a sea- 
going monitor, which is the one shown in the sketches sent 
herewith. It is rather a curious coincidence that the length 
and breadth of beam of this design were exactly those adopted 
in the Pclyplumus, viz., 240 feet and 40 feet respectively. 

My ship was proposed to be armed with one bow and four 
broadside submarine guns, 10 in. or 12 in. calibre, and two 
turrets 20 ft. to 25 ft. in diameter. 

The Polyphemus is simply armed with four torpedo ports and 
Nordenfelt guns in the turrets. The other design which I sub- 
mitted to the Admiralty was solely for harbor defence, and 
carried one large submarine gun in the bow only. The follow- 
ing were the proposed dimensions : 

ft. 

Length between perpendiculars . 180 

Breadth, extreme 32 

Draught of water ..... 14 

Tonnage, B.M., tons 875 

Three or four such vessels, which need not have any exces- 
sive speed, would, as harbor defences, be more than a match 
for the heaviest iron-clad afloat, and the cost would be compar- 
atively insignificant. They would be short, handy, and invul- 
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I am, 5:r. vo:ir obeciec: s^mn:, 

J. A. LOXCRIDGE. 

If Ore:;: George Street, Westminster, 

Ihc letters patent granted Captain Ericsson the 
iriV':ntion of certain new and useful imorovements in 
^•jns for submarine warfare and their adaptation to 
siiips and other vessels, for improvemenis in explo- 
sive projectiles, and the percussion apparatus for 
Ux'\x\'f the charges of the same. 

Between the projectile and its projecting charge 
is a [piston, which is fitted gas-tight to the bore. A 
hox or case that contains the projecting charge of 
powder is of a diameter much smaller than the bore 
of the gun, and is attached to the piston by a sup- 
[iorting wooden rod, the case and its charge occupy- 
ing but a small portion of the space left in the 
chamber of the gun between the piston and the 
breech. 

To the muzzle of a gun for firing under water, a 
frangible valve is secured, which serves to exclude 
watrr from the bore of the gun before the discharge 
(jf th(! projectile, but which is destroyed by the pro- 
jectile during the discharge. 

iM'oniispiece is a longitudinal central sectional view 
of a tor|)edo vessel having an Ericsson submarine gun 
fitted to its bow. The smooth-bore gun A, of iron 



24 £RICSSON*S DESTROYER AND SUBAfARINE GUX, 

or Steel, is made of flanged sections, with flanges, a a. 
The breech rests on a bed, dy on the keelson. The 
muzzle is fitted into an opening,/, provided for it in 
the stem B, with a shoulder, r, inside, and is secured 
by a nut, ^, screwed on it outside. The breech- 
loading system may be of any suitable kind. 

Plate 3 is a section of the forward portion of the 
gun, showing the stem of the vessel, the temporary 
and permanent muzzle valves, the means of working 
the permanent valve, and the method of attaching 
the temporary valve to a muzzle-loading gun. 

Plate 4 is the breech portion of the gun showing 
the piston, the attached powder case, and the rear 
view of the breech. C is the metal piston, fitted 
with metallic packing / of any suitable kind — such, 
for instance, as is used in steam-engine pistons. 
This piston is fitted to work in the smooth bore of 
the gun A hke the piston works in the cylinder of a 
steam-engine. It is made with a central socket, e, in 
its back for the reception of the supporting-rod^, to 
which the powder case D is attached. This case, 
which may be made of tin-plate and cylindrical, has a 
central socket, //, for the reception of the rod ^. 
When placed in the gun its rear end is covered 
widi a piece of netting that serves to prevent the 
powder from falling out, but through which the fire 
from the fuze can reach the whole of the rear surface 
of the charge. By this method of applying the pow- 
der case in the gun adequate space is provided for 
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the gas expansion, and injurious pressure on the gun 
is avoided. The projectile E occupies nearly the 
whole length of the bore of the gun in front of the 
piston C. 

F is the permanent valve for keeping the muzzle 
of the gun closed before and during the loading. 
This valve is attached to an elbow-lever, G, which 
is hinged to the stem by pivot joint, /, above the 
projecting muzzle. It may be faced with an india- 
rubber gasket, or otherwise fitted to the seaty pro- 
vided for it. This seat consists of a separate ring of 
brass or q^un metal fitted to the muzzle. The elbow- 
lever G is connected at k with a rod, /, that passes 
through a hole in the stem, and through a tube, w, 
that is screwed into the hole, and fitted at its rear 
end with a stuffing-box, n, in which the rod is packed. 
This rod may be manipulated by any convenient 
means for the purpose of working the lever G to 
0[)en and close the valve, but is connected with a 
piston operated by steam or hydraulic pressure in a 
cylinder, H, suitably arranged on board the vessel. 

The temporary valve, which is shot away by the 
projectile, is composed of a wooden disc, I, furnished 
with a cup-packing, 0, or packing of leather, india- 
rubber, or other suitable material, and having a hole, 
q, in its centre, which is closed water-tight by a 
piece of india-rubber, or other penetrable material, /, 
secured around the margin. It is furnished with 
three or more catches, which may be variously con- 
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structed, but which consist of clastic steel hooks, rr, 
secured to its face, and which always exert a ten- 
dency to spring outward beyond the circumference 
of the valve. This valve fits like a piston in the 
bore of the gun, and is inserted from the breech 
before the projectile and pushed forward along the 
bore by a rod until it arrives near the muzzle, when 
the hooks, rr^ spring outward after passing a rabbet 
provided around the interior of the muzzle of the 
gun or the interior of the permanent valve-seat y. 
The chcking noise made by the springing of these 
hooks into the rabbet is readily heard through the 
bore of the gun, indicating that the valve is in place. 
The hooks retain the valve in place against the 
pressure of water outside. 

For a muzzle-loading gun the temporary valve is 
to be applied after loading, the disc, I, being fitted 
into a seat, j, in the muzzle, and secured by a cap, 
/S of india-rubber, which fits over the muzzle, and 
may be secured thereto by a binding cord, 71. This 
cap t^ also serves as a water-tight covering for clos- 
ing the central hole q of the valve. The valve, which 
offers very little resistance to pressure from within 
the gun, will be shot away by the projectile as the 
latter begins to leave the muzzle, and will generally 
be broken in pieces. The central portion of it, 
being of soft material, will offer so little resistance to 
the firing-pin in the front of the explosive projectile, 
that there will be no danger of premature explosion 
of the charqfc contained therevw. 



\ 
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The vessel, or floating gun-carriage, is constructed 
with two decks, JJS separated by about three feet, the 
space to be filled with floats, composed of cork or 
baors of india-rubber or other material inflated with 
air. The vessel is intended to be immersed to such 
depth that the lower deck J' will be below the water 
line, and the portion of the vessel below it will be 
protected in a great degree from the enemy's shot 
by the surrounding water. In case the upper deck 
J, or any part of the vessel above it, is penetrated 
by shot, such of the floats between the two decks as 
are not destroyed will continue to give buoyancy to 
the vessel. 

Across the vessel above the decks, in front of the 
pilot-house M and in front of the base of the smoke- 
stack, is a shield, K, composed of very heavy armor- 
plates inclined upward and backward in such man- 
ner as to deflect any shot or other projectiles that 
may strike it. This shield has a backing of solid 
timber, L, that would enable it to resist shot which 
might strike it at, or nearly at, a right angle. 

Plate 5 is a central longitudinal section of the per- 
cussion apparatus and of a part of the head of a tor- 
pedo to which it is applied, including the front view 
of the plug that closes the rear end of the socket of 
the apparatus, and which receives the primers by 
w-hich the charge is ignited. S is a socket that con- 
tains all the parts of the percussion apparatus, and 
whicli is screwed at n into the head a of the projec- 
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tile entering the chamber B, which contains the 
explosive charge. P is the firing- pin. centrally 
placed within the socket S, and protruding from the 
front thereof Q is a very strong coiled spring 
arranged around the firing-pin. R is a plug screwed 
into the rear of the socket and having in it two or 
more holes to receive fulminate primers or car- 
tridges, mm. This plug is secured against turning 
in the socket by a screw, z\ passing through the 
socket and screwed into the plug, securing the prim- 
ers in certain positions. 

The firing-pin is straight, and provided with a 
collar or shoulder, P', at some distance from its rear 
end. Its front end is made with a chisel-point or 
otlier sharp edge, to prevent it from glancing off 
from a vessel which it strikes. Its rear end is fur- 
nished with two or more points, oo, to strike the 
primers mm. The socket S is bored centrally, and 
has in its front end a stuffing-box, T, through which 
the firing-pin works water-tight. The bore is en- 
larged some distance behind the stuffing-box, suffi- 
ciently to receive the collar P' and the spring Q, the 
spring and pin being inserted into the socket from 
the rear before the plug R is put in. In front of this 
plug there is a collar R', which is held by the plug 
against a shoulder, /, formed by a further enlarge- 
ment of the bore behind the portion which receives 
the spring. This collar serves as a guide for the 
rear end of the firing-pin, and as an abutment for 
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the spring, which is powerfully compressed between 
the collar R' and the collar P' on the firing-pin, and 
holds the latter so securely against a shoulder,/, that 
no possible accidental concussion on the front end of 
the llring-pin could drive back the pin in the socket. 
The points oo on the rear end of the firing-pin, 
and the primers ?;/;;/, correspond in number and posi- 
tion, and in order to preserve the proper positions of 
the points relatively to the primers, and so insure 
each of the points striking properly one of the 
primers when the firing-pin is driven back into the 
socket S, there is a lono^itudinal slo', r, in the socket 
in which fits a pin, /, that is screwed into a tapped 
hole in the collar P' and projects laterally from 
the firing-pin. When the collar P' is held against 
the shoulder /, the points oo are some distance 
from the primers. These primers may resemble 
the metallic cartridges commonly used for small- 
arms, and be either *' centre-fire " or *' rim-fire." 
The firing-pin being kept from turning by the 
pin /, and the plug R being kept from turning by the 
screw z\ the striking of all the primers is insured, and 
the firing of the explosive charge in the projectile 
cannot fail from the missing fire of the primers w, 
unless the whole number should miss, and it is hardly 
within the range of possibility that all should miss 
when the front end of the firing-pin strikes a vessel 
or other body attacked with the impact due to the 
momentum of the projectile. 
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The projectile has a wooden body and tail, capa- 
ble of resisting the crushing pressure applied to 
project it from the gun. Plate 6 is a central longi- 
tudinal section of the subaqueous projectile torpedo, 
together with a rear end view and a transverse sec- 
tion. The form of the projectile is cylindrical at and 
near iis centre of displacement, and conical in front 
and rear thereof, the conical profile of the front part 
or head B presenting a greater, and the conical pro- 
file of the rear part or tail C a lesser, angle to the 
axis, providing for a capacious powder-chamber in 
the head for the exploding charge, and producing an 
elonc^ated tail. On the tail are four radial and 
longitudinal steadying wings or fins, FF. The cen- 
tre of displacement is intended to be forward of the 
middle of its length, and the weight of the projectile, 
when charged and ready for use, should be nearly 
equal to, but not greater than, the volume of water 
it displaces. 

The cylindrical portion A of the body is made 
of a solid piece of wood, with a band,/", of iron firm- 
ly secured to its rear by screws, it. The tail-piece 
C is also made of wood, and is solid, except that it is 
bored centrally for the reception of an iron rod. g^ 
that fits it tightly and runs through its entire length, 
with a head at its rear end. The front of the tail- 
piece has firmly secured to it by screws, j^', a flanged 
abutment piece, //, that receives the rear portion, the 
ring, y, and is secured thereto by screws, kk. The 
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rod ^^ abuts against the plate forming the front of the 
socket /i, and it is secured in the wood by iron pins, 
//. transversely through the wood of the tail-piece, 
and entering holes in the rod. The pins FF are 
also of wood, having ihe edges faced with plates of 
iron or steel. The powder-chamber B fits over the 
front of the wooden bodv A, and is secured thereto 

m 

bv screws /7'. This construction ori^es the wooden 
body and tail-piece all the strength and support 
necessary to enable them to resist the impact of the 
explosive force of the charge of powder employed to 
discharge the projectile from the gun. 

To obtain practical and full results with the sub- 
marine gun and its projectile torpedo, it was neces- 
sary to provide a suitable floating carriage of high 
spec^d and handiness. and with such equipment as 
would facilitate the most thorough experiments to dem- 
onstrate the advantaijcs and usefulness of the svstem. 

These elements obtain in the Destroyer ; and 
while she may not equal in construction, speed, ca- 
[)acity. and general efficiency the most advanced 
t\p"s of torpedo-boats abroad, or in other words a 
perfv-cted torpedo-vessel, she is excellently well 
adapted to exhibit the merits of the system. 

Congress has already been supplied with much in- 
formation relating to the torpedo machinery of the 
Destroyer, but a restnne of the investiirations and 
experiments will be useful, and may assist to remove 
some wrong impressions that are known to exist. 
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In November, 1881, the owners submitted a 
request to the Navy Department for an examination, 
by a board of naval officers, of the system of tor- 
pedo attack as developed in the Ericsson torpedo- 
boat Destroyer. This request was granted, the 
Destroyer was removed to the Navy Yard, Brook- 
lyn, N. Y., and her owners were notified of the date 
of the meeting of the Board, with the suggestion 
that — 

You have all necessary appliances, fuel, targets, etc., in 
readiness, so that the Board may give a full trial of her speed 
and efficiency and i)o\ver without unnecessary delay. She 
should be tested at her service-draught water. 

The owners replied : 

We shall be ready and glad to afford every opportunity to the 
Board to ascertain the peculiarities and to carry out any experi- 
ments they may require to give them a complete understanding 
of all parts of the torpedo machinery. 

In December, 1881, a board composed of three 
naval officers was appointed and furnished by the 
Chief of the Bureau of Nav^il Ordnance with special 
points of inquiry pertinent to the proper examina- 
tion and test of a vessel presented as a complete 
engine of war for torpedo attack and defence. 

The owners claimed : 

(i) The main principle of the patented submarine gun and 
projectile torpedo is that of attacking an adversary at such a 
distance that a quantity of explosive matter necessary to insure 
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complete destruction may be employed without injury to the 
vessel carrying the submarine gun. 

(2) Various trials carried out by European maritime powers 
have shown that the sphere of action of certain modern explo- 
sives is very considerable. The designer of the projectile 
tor[)edo of the Destroyer has therefore conducted a series of 
exj)eriments for the purpose of ascertaining practically if this 
weapon can be projected with such a velocity as to admit of its 
ex])losive charge being fired at a distance which places the attack- 
ing vessel completely out of harm's way, and yet near enough to 
insure hitting the mark and preventing the adversary's escape. 

Compressed air, although powerful enough to expel the 
AVhitehead torpedo, being altogether too feeble for imparting 
the high velocity needed under the before-named conditions, 
gunpowder is employed as the propelling power of the projec- 
tile torpedo of the Destroyer. 

(3) During repeated trials conducted on the Hudson, a 
charge of twelve pounds of powder has been found sufficient 
to impart a very considerable initial velocity to the projec- 
tile, the first three hundred feet being invariably traversed in 
less than three seconds. 

(4) It merits special notice that the insuperable difficulty 
hitherto experienced in " shooting under water " has been over- 
come by the peculiar form and proportions of the projectile 
torpedo. The employment of a sufficiently heavy charge of 
powder to attain the desired velocity, irrespective of form and 
proportions, is inadmissible, since the resulting force would 
crush the tail-end of the weapon. Numerous trials conducted 
during two succeeding seasons, show that weight, form, and 
dimensions must bear a certain fixed relation to each other, 
otherwise the distance of 300 feet cannot be traversed in three 
seconds. It will be proper to add that the fixed relations thus 
called for have been definitely settled by the experiments re- 
ferred to, and that the submarine gun and projectile torpedo ap- 
plied to the Destroyer have been built accordingly. 
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(5) No drawings were presented of the hull or steam machinery 
of the Destroyer^ as the designer of her gun and torpedo had 
neither applied for nor obtained patents for the vessel or its mo- 
tive power. Any craft of suitable form and sufficient draught of 
water for the due immersion of the submarine gun, will answer 
equally well as regards tlie operation of the torpedo machinery. 
By the simple expedient cf building a breastwork across the 
vessel near the bow, composed of inclined heavy steel plates 
supported by a deep wooden backing, as in the Destroyer^ any 
iron-clad ship may be attacked, bows-on, without fear of injury 
to the motive engines or torpedo machinery. 

As the instructions to the Board required a steam 
trial, and, when under full speed, the firing of the 
submarine gun, a request for such trials was made, 
but declined by the owners for the reason that '' in- 
dividuals are not permitted to perform work on their 
own responsibility connected with implements of 
war, which, in case of accident, involves loss of 
human life." 

This prevented so thorough a test as could have 
been made under government control ; furthermore, 
the basin in which the trials took place was too shal- 
low. Although the report was unfavorable, the 
Board reported that : 

(i) The gun was as simple as any other breech-loader. 

(2) Further and prolonged trials should be made to deter- 
mine the ability of the gun to stand with safety the powder 
pressure. 

(3) The torpedo has the necessary strength. 

(4) It surj)asses in simplicity any other known form. 

(5) Little or no liability of derangement or injury while 
being handled. 
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(6) Smaller than other movable torpedoes containing an 
equal charge of explosives. 

(7) From its size and shape it would pierce any of the ordi- 
nary forms of torpedo defence. 

(8) The mode of igniting the propelling charge was satis- 
factory. 

And concluded that : 

Though the trials before the Board have been very limited, 
sufficient has been shown to convince them that the Eiicsson 
submarine torpedo is a projectile of the most formidable charac- 
ter within a limited range ; and within that range, whatever 
further experiments and improvements may prove such to be, 
it is superior to any of the known forms of torpedo. 

On account of the constant interruptions to which trials of 
tliis character are exposed in this vicinity, the Board would 
suggest (the owners consenting) that the Destroyer be sent to 
Newport or some other point suitable for a more extended trial. 

These experiments having demonstrated that the 
efficiency of the submarine gun would be increased 
by the application of some gear to turn the vessel on 
its vertical axis, Captain Ericsson introduced a new 
screw-propeller in the dead-wood. The results were 
satisfactory and the accuracy was improved. 

No proposition by the owners being acceptable to 
the Department, in January, 1883, the inventor took 
the entire matter into his own hands, and decided to 
prepare the Destroyer for a trial at sea, furnished 
with service torpedoes, floating targets, and all 
necessary working gear. These improvements were 
made, and Captain Ericsson has been assured by a 
series of experiments extending over a period of 
four months, that : 
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(1) No deviation from the axial line of the gun occurs while 
ihe projectile is passing out of the bore, the four metallic rings 
svhich form guides to insure parallelism, and the extremely 
ninute period of lime for the expulsion of the projectile, pre- 
senting such deviation. 

(2) The projectile continues its course in the direction of 
:he axis of the gun at the instant if leaves the bore. 

(3) Less accuracy of aim is requisite than with the ordinary 
5un, because of the short range at which the gun is to be used, 
m error of 1° causing a deviation of but 5 feet in the range 
)f 300. 

(4) The outboard sea-valve works efficiently with the vessel 
unning at full speed, and the inner valve showed itself capable 
)f resisting the united pressure of the sea and the current at- 
ending maximum speed. 

(5) The propelling piston performed satisfactorily, and a 
;as-check has been fitted. 

(6) The firing-pinsi 
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Frontispiece is a longitudinal section of the bow 
of such a vessel. 

Tlie history just recited will show the extended 
and serious attention Captain Ericsson has given to 
the subject of torpedo warfare and the very satisfac- 
tory and important results he has obtained. 

When we consider the amount of money other 
nations have spent for torpedo experiments, and the 
fact that the inventor is prepared to guarantee the 
due performance of the submarine gun and projectile 
(as lie did in the case of the Monitor), it would seem 
a most reasonable request to ask Congress to appro- 
priate an amount sufficient to purchase the Destroyer 
and to make trials with the torpedo-boat in which 
Captain Ericsson's experiments have been so suc- 
cessfully conducted and by which his system has 
been so well developed. 

The amounts that have been expended by the 
various governments for the development of the 
Whitehead torpedo are enormous, but they are 
insii^nificant if the orovernments feel a sense of 
security in the possession of an efficient system of 
torpedo defence. 

England alone has spent hundreds of thousands of 
pounds experimenting with this torpedo and the 
means of carrying and discharging it. Her Majesty's 
ship Folyphcimis has been conspicuous in absorbing 
the lion's share of these expenditures. In August, 
1883, the London Times published the following : 
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The country will learn with satisfaclion that the Polyphemus 
screw ram, which is purely an exceptional shij) as regards her 
form, armament, machinery, ventilation, and the power of lier 
engines in relation to displacement, is likely at the eleventh 
hour to prove a success. This was at one time considered 
very doubtful, and many breakdowns were recorded. She was 
brought round from Chatham at the beginning of the year, 
since which time she has been put through constant experi- 
ments, with the object of rectifying admitted and notorious 
structural weaknesses and defects in her iinder-water torpedo 
gear. Her preliminary trials at the Xore and lier seawortliiness 
during the voyage to Portsmouth justified the Admiralty in 
running to the additional expense of rej)lacing her original 
locomotive boilers by a set of ordinary marine type. lUit 
while her success as a ram, for which she was exclusively de- 
signed, was thus shown to be certain, great apprehensions ex- 
isted with respect to her torpedo arrangements. The Poly- 
phemus is intended to carry no guns, and hence with im- 
practicable torpedo apparatus she would be dependent in 
action upon her ram alone. 

The mechanism for ejecting the Whitehead torpedo does not 
greatly differ from that adopted in the Vesuvius and Injji\\ib!i\ 
and its defective action may be therefore referred to the in- 
creased speed of the ram, 17 knots, and the increased inmier- 
sion of the tubes. One of the tubes is j^laced in the ram itself, 
which is made hollow for the purpose, and two are fitted to act 
on the broadside. The first failed from insufficient initial im- 
pulse to force the projectile into the water and away from the 
ship, while it was found impossible to project torpedoes from 
the broadside ports, excei)t at very low speeds, in consequence 
of the tremendous pressure which the torpedo encountered 
from the water the moment it left the cover of the ship and the 
excessive vibration of the launching gear. * * ♦ When 
the speed of the ship attained about 10 knots the projectile 
was often so lightly nii)ped by the i)ressure that it absolutely 
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refused to move, and it was found impossible to move it with- 
out injury to the torpedo or danger to the ship. At other 
limes, ♦ ♦ ♦ the leverage exerted upon the tail ♦ ♦ ♦ 
was so great as to disable the propeller. Repeated attempts 
were undertaken with a view of surmounting the difficulty, but 
wiiiiout success, and at length the Admiralty, on the principle 
that a number of heads are better than one, appointed a special 
committee for the purpose of considering questions relating to 
the projection of Whitehead torpedoes from submerged tubes. 

The Polyplumus was laid down in Chatham in 
September, 1878. Although Commander Gallwey, 
R. X., in a paper read March 6, i885, before the 
Royal United Service Institution on the subject of 
*' The Use of Torpedoes in War/* paid high tribute 
to the Whitehead torpedo as surpassing all others in 
efficiency, and presented arguments in favor of the 
much abused Polyphemus, according to the London 
Times Qs\2.y 26, i885) she has not been until now 
considered 

** to have justified the hopes of her designers, and to have 
demonstrated her claims to be regarded as a vital addition to 
the naval defences of the country "; or, after seven years of 
unlimited expenditure, she has ** worked out the torpedo-dis- 
charge and boiler questions," and assisted to model other 
ships ; for, " in the two new Polyphcmuses to be laid down, be- 
sides having their offensive powers strengthened by dispensing 
wiih the tor[)edo-discharge through the ram itself, and giving 
them a small gun armament," other improvements are to be 
introduced. " They are to be both longer and broader than 
the existing ram, and greater habitability is to be secured by 
constructing an ordinary ship above the turtle deck, which will 
be protected by 3-inch armor." 
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As the Whitehead torpedo tubes can be fitted to 
vessels of different types, so may be the Ericsson 
submarine gun ; and while the Destroyer, which is 
practically a floating gun-carriage, constructed to 
carry the gun at a suitable depth, does not equal in 
speed and equipment the torpedo-boats of accepted 
types» this fact should not take any thing away from 
the importance of the results that have been obtained 
with the gun and its projectile, nor materially dimin- 
ish the value of the system. 

The Destroyer attacks bows-on, the machinery 
being reversed at a comparatively safe distance of 
300 feet. In pursuing a retreating enemy this dis- 
tance may be reduced to 200 feet. 

Besides presenting too small a target to be hit 
with any certainty during an engagement, she is 
protected by armor plates placed transversely at 
an inclination of 30^, supported by heavy wood 
backing. 

A reflector affords a full view of the horizon in 
front of the vessel to the helmsman and others 
who stand behind the armor while governing and 
guiding the movements of the vessel. They are thus 
protected from the powerful fire of the modern rapid- 
firing torpedo-guns. 

The Destroyer system dispenses with the compli- 
cated air-compressor method of the Whitehead and 
others, powder taking the place of all the intricate 
mechanism on which they depend. 
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The rudder is equipoise and formed of a strong 
^Wv\ frame covered widi j^g^-inch plates It is firmly 
hiu'H'd to the rudder-post in such a manner that its 
tt>|> will be at least 3-i feet below the load line. 
Ilx'draulic pistons work links that are connected to 
iht* tiller-plates riveted on each side to the lower 
pari of the rudder. 

In torpedo w^arfare the greatest danger to be met 
is to avoid the destruction of the torpedo-boat itself, 
and at the same time to be sure of the successful ex- 
plosion of the torpedo. Lieutenant Latour's recent 
exi)crience in destroying the Chinese flagship at 
l^'oo-Chow shows w^hat a comparatively small chance 
he had of escape. For some time he could not get 
clear of the Chinamen, and was not only subjected 
to a galling fire of deliberate aim, but had every 
reason to fear that he must be carried down with her 
when she sank. Fortunately for him and his crew 
of eleven men, his engines (or something else) were 
strong enough to disengage him from his enemy 
and by a marvellous chance he lives to enjoy the 
glory he so bravely earned. 

While one may reasonably expect a loss of 5o per 
cent, of boats and/^r5'^;/;/f/ in torpedo warfare, and 
while this may be an economical expenditure in 
comparison to the enemy's loss, a torpedo-boat com- 
mander will be in a superior position if he has a 
weapon that can be effectively fired at his enemy, 
^ and still have 200 or 300 feet for manoeuvring. 
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Captain Ericsson feels confident that he has ac- 
comphshed this, and the results fully justify him in 
this belief. 

In relation to the cost of boats of this type, the 
English Army and Navy Gazette said that " Mr. 
Ericsson's invention would revolutionize naval war- 
fare, but financial reasons will prevent its apprecia- 
tion by various governments." Its contradiction of 
the statement made by Senator Blair, of New Hamp- 
shire, to the effect that the British Government was 
engaged in negotiations looking to the purchase of 
Ericsson's submarine gun and projectile torpedo, 
called forth the statement from Captain Ericsson 
that — 

As the Destroyer has no other artillery than its submarine 
gun, it would be harmless for attacking sea-board cities, and its 
possession by the enemies of the United States would be of no 
importance. 

On the other hand, however, a large iron-clad 
would be able to carry a vessel sufficiently large to 
fire a similar projectile, which could easily be used 
against our fleets ; while the possession of it by an 
enemy of the United States would not even have the 
elements of success which the San Francisco Post 
described as the result of the King of Dahomey's ex- 
periments. 

The king received an invoice of Krupp cannon not long ago, 
and conceived the idea of having them mounted on elephants* 
backs for use in the field. With much difficulty this project 



46 ea^/cssojV's destroyer and submarine gun. 

was carried out, and at the next military review the king 
ordered that the guns be fired immediately in front of the royal 
position, first taking the precaution to place a couple of thou- 
sand prisoners about where it was calculated the ball would 
strike, so as to judge of the effectiveness of the shot. 

When all was read}', one of the biggest elephants was backed 
round and sighted. Just as the lanyard was jerked, however, 
the animal turned half round to reach for a peanut or some- 
thing, and the shell took off the prime-minister's head and 
knocked a hole as big as a sewer through the royal palace. 
His majesty wouldn't have cared so much if the matter had 
ended there, as the minister's head was very prime, and the 
palace needed ventilation ; but it didn't. On the contrary, 
the elephant, which had stood on its head by the recoil, picked 
itself up in a fury and started on the down grade ahead of its 
ticket. It upset the grand stand the very first rush, slung the 
grand chamberlain and past grand carver of missionaries into the 
next street. It then jumped into the brass band with all four 
feel, and if it hadn't got the big drum over its head, so that it 
could n't see, would have cleaned out the entire crowd. 

The king was not found until the next morning, and then, as 
he slid down out of a banana tree, Ife was understood to 
remark that there was only one thing needed to render his new 
artillery system an entire success — that was to get the enemy 
to adopt it. 

The New York Times, in an editorial of Decem- 
ber 2 2, 1884, said : 

Experts have differed about the practicability of the submarine 
gun system of the Destroyer^ the child of Captain Ericsson's 
old age, just as they differed about the practicability of the 
monitor system, the child of his prime of life, and, for all we 
know about that of the motive power of the Princeton^ the 
triumph of the earlier days of that part of his career which has 
been devoted to naval engineering. But although doubtful or 
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adverse comments, both official and unofficial, might be quoted, 
yet Congress, on the other hand, has the expressed and 
recent opinion * * * of the naval Board of Investigation 
that " the Ericsson submarine torpedo is a projectile of the 
most formidable character within a limited range," and 
** within that range is superior to any other known form of 
torpedo.*' 

In those countries where the torpedo-boat has 
entered as a permanent element of defence, the great 
value of submarine gunnery is conceded. In this 
connection it can be said without doubt that the 
Destroyer represents the most advanced experiment. 
To acquire the greatest good from an invention, 
we should accept it at the highest stage of its 
development ; and, since Captain Ericsson has made 
many of those experiments which the government 
must have made itself had it been the possessor of 
the invention, it would seem that the most advanta- 
geous and economical action would be to purchase 
the Destroyer, particularly as the cost would be less 
than that of any other vessel the government would 
be likely to construct for a continuance of the 
development of submarine artillery. Further, all the 
time requisite for the construction of another vessel 
would be saved to experiment. 

In conclusion, I desire to call attention to the ad- 
vantages of submarine gunnery. 

Although the Whitehead torpedo is a commercial 
success, and as a mechanical instrument is nearly 
perfect, it must be remembered that the power of 
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